48 % 5522 W) €0 ERBY DA Vol.48 No.22
2020 4 11 H 16 [ Power System Protection and Control Nov. 16, 2020

DOI: 10.19783/j.cnki.pspc.191544

T iE IR M B B IRk XU B & R S HERR 0 B AR

EHT AR, B, REAR, BRFER’

(1. R IAFEE A TEFR, I % 211167; 2. XX I KZF A HLFRE, #Hak KX 430070)

FE: 0T EIRAK MDA e AR e di K D A< BRI i 7L, 488 H — Tty i DD F) [ B2 S HERR 3 B il 4
it T YRR MG R AR GE AR RV o T SR B vl IR 5 I i B 4 78 21 4 vk s
B G A G SR ) P U ST 2 R S AR ) A, RSB BGR ZE B AME S 5 . BB RGBTSR S HIR
WM ARGERER IR, SIABLY AEN AR R RS SYERE, IFH IR A ENAGTHEDRAT S 0. [Ny
RRAGN S, SIANPEEAEE, AR RN T RSEIRENE. 7GR IRIE T P e 476l
AR SRS PUIER. FR-UER AR A AL, T2 i e FL oA S0 AR i 17 o P52 A 45 P 17k

KGR AHAFD MRt e KDIRIBES; SRl R IE0G B BN, R =]

Adaptive backstepping integral sliding mode control of a direct-drive permanent magnet
wind generator with a command-filter

HUANG Xiaoning', NI Shuangfei', YANG Chengshun', ZHANG Dongdong', DAI Yuchen®
(1. School of Electric Power Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
2. School of Automation, Wuhan University of Technology, Wuhan 430070, China)

Abstract: To solve the maximum power tracking problem of a direct-drive permanent magnet synchronous wind power
generation system, an adaptive backstepping integral sliding mode control with command-filter is designed. The
non-linear model of the system is established. The controller is designed based on the back-stepping method and the
second-order sliding mode differentiator is introduced as a command-filter to avoid the problem of differential expansion
and controller saturation in the traditional back-stepping control. The compensation signal is designed for the filtering
error. Considering the changes of system parameters and the influence of unmodeled parts of the system during operation,
a projection adaptive algorithm is introduced to improve the dynamic performance of the system and ensure that the
adaptive estimation is bounded. In order to improve the robustness of the system, integral sliding mode control is
introduced. Finally, the stability of the system is proved by the Lyapunov method. The simulation results verify the
validity of the designed controller. Compared with traditional PI control and command-filtered backstepping controller, the
designed controller has faster response speed and better robustness.
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